HIV-1 envelope is a neutral antagonist to CXCR4 in T-cells.
The chemokine receptor CXCR4 is the principal coreceptor for X4 strains of HIV-1. We show that gp120 is unable to induce interactions between CXCR4 and G-protein in T-cells, but antagonized the agonist effect of SDF-1alpha, the natural ligand for CXCR4. Gp120 had ten times lower affinity for CXCR4 than CD4, implying that a substantial role for cellular CD4 may be to facilitate binding of the viral envelope to CXCR4. Binding of gp120 to CXCR4 was neither regulated by guanine nucleotides, nor affected by divalent cations, was temperature independent and bound to a homogenous population of CXCR4, which is characteristic for an antagonist to a G-protein coupled receptor. In contrast, SDF-1alpha binds to two affinity states of CXCR4 in T-cell membranes, which are modulated by guanine nucleotides. Binding of SDF-1alpha to CXCR4 was highly temperature dependent. Thus, the interaction of CXCR4 with HIV-1 viral envelope and chemokine exhibits fundamental differences.